histology. Methods-Three hundred and three consecutive dyspeptic patients attending for gastroscopy underwent two antral biopsies for histology, and one for rapid slide biopsy urease test for assessment of H pyloni status. Blood and saliva were also collected. One hundred of the patients also underwent a "C-urea breath test.
Gold standard positives were defined as those with at least two positive tests among slide urease, breath test, or histology, and gold standard negatives as those with all these (or two when the breath test was not done) negative. Results-Of 300 patients (median age 63, range 28-89) eligible for analysis, 137 (46%) were gold standard positives, of which Helisal rapid blood identified 116, Helico-G 129, Helisal serum 130, and Helisal saliva 120; 137 (46%) were gold standard negatives of which the number falsely identified as positive was 30 by Helisal rapid blood, 45 by Helico-G, 41 Comparison of serum, salivary, and rapid whole blood diagnostic tests for H pylori and their validation against endoscopy based tests staining with haematoxylin and eosin, and if no Helicobacter organisms were seen a modified Giemsa stain was applied. The presence or absence of H pylori was noted and the severity of infection graded semiquantitatively from 1 to 3, the grades denoting small, moderate, and large numbers of Helicobacter seen. The remaining antral biopsy specimen was used for a slide biopsy urease test (CLOtest', DeltaWest Pty, Australia). This was read at 30 minutes after insertion of the biopsy, reviewed at 24 hours, and the result recorded.
After endoscopy, 7 ml venous blood was taken from each subject: this was centrifuged and the serum stored for enzyme linked immunosorbent assay (ELISA) for anti-Helicobacter IgG antibodies. Two test kits were used (Helico-G, Shield Diagnostics, Techno Park, Dundee, and Helisal serum, Cortecs) with antibody titres obtained by absorbance measurement at 450 nm after coincubation of immobilised antigen with test serum, horseradish peroxidase, and tetramethyl benzidine indicator. Not sooner than 30 minutes after endoscopy saliva was collected by an absorbent pad placed in the mouth until an indicator showed blue (OmnisalTM collection system).
The saliva was assayed for H pylon antibodies using the Helisal enzyme immunoassay.
A drop of blood was taken by lancet puncture of a fingertip into a capillary tube and this was tested by a rapid whole blood diagnostic kit (Helisal rapid blood, Cortecs), as previously described. A positive test was recorded if any dye was observed in the test area, and a negative if only the control spot showed red. When two independent blinded observers were in agreement that the mark was hard to discern the positives were also noted to be "faint". One hundred of the patients also underwent a '3C-urea breath test (BSIA Ltd, Brook Lane North, Brentford, Middlesex) using the European Standard Protocol one sample method,3 and excess delta '3CO2 excretion greater than 5 per mil was taken as a positive result. Gold standard positives were defined as those with at least two positive tests among the rapid slide biopsy urease test, histology, and 13C-urea breath test; and gold standard negatives as those with all these tests negative (three tests or two when the '3C-urea breath test was not done). Those with conflicting results (one positive and either one or two negative) were classed as indeterminate.
Results
Three hundred and three subjects were enrolled and 300 were eligible for analysis (median age 62, range 28-89). Three subjects were excluded because data were missing (antral biopsy specimens were not taken in two cases and the blood sample for serology was missing in one case). There were 137 gold standard positives, of which the whole blood test Table I shows the sensitivities and specificities derived both by excluding the indeterminates and by reading them as positive.
Faint marks were recorded with the rapid test in 29 cases. These did not correlate with borderline titres in the ELISA assays. Using the cut off of 1 lU/ml for the Helico-G test, nine of 1 13 in the seronegative group were faint compared with 20 of 187 in the seropositive group (p=0 44, x2). Those with faint marks made up 1 1 of 137 of the gold standard positives and 16 of 137 of the gold standard negatives (p=0-31, x2). There were two patients with faint marks whose gold standard tests were indeterminate. Table 1 shows results assuming all faint marks to be positive in accordance with the manufacturers' instructions, and also excluding all faint marks.
HISTOLOGY
Histology results were available in 295 cases, and were lost or unsatisfactory in five. There were 154 cases with no organisms seen on microscopy, and 141 in which H pylon was seen, including 65 with small, 49 with moderate, and 27 with large numbers of organisms. Table II shows the histological grading according to the Sydney system4 for each of the gold standard categories. Table III shows the grade of infection accorded to each diagnosis and comparisons of each diagnostic group with the normal subjects. There was a significant difference between those with peptic ulcer disease and normal subjects in the proportion with H pyloni infection (p=00001). All other comparisons were not significantly different. The grade of infection was also compared with the antibody titre of the three ELISA assays studied (Table IV) . All three assays showed a significant difference in mean titre between those with no histological evidence of H pylon' infection and those with organisms visible on the biopsy sample, but there was no difference between grades of infection.
DIAGNOSES AND HELICOBACTER PYLORI INFECTION
For the purposes of this analysis groupings were made of the diagnoses (Table V) . Sixteen patients with duodenal ulcer and six with (Table VIII) . Of these, 36 were H pylori positive (a high proportion, reflecting were superimposable on those shown. Likewise exclusion of those who had been on proton pump inhibitors, non-steroidal anti-inflammatory drugs, or had had previous eradication therapy made no difference to the sensitivity of any of the assays although it did make a nonsignificant improvement to the specificity over the middle part of the cut off range.
Discussion
The sensitivity of the Helisal rapid blood test has been reported to be in the range 63% to 91% and the specificity 83% to 94O/o.5-8 In this group of subjects we found it to be 85% sensitive with a specificity of 78%. The sensitivity of Helico-G ranges from 7 1/9 to 96% o whereas reported sensitivity and specificity of the Cortecs serum ELISA test are 91 2% and 83-3% respectively.1' The sensitivity and specificity levels we found are in line with those previously published for both of these assays. Salivary IgG antibodies to Helicobacter have been reported to have a sensitivity of 890/o-90% and a specificity of 820/o-94%,l2 13 and the particular assay we used has previously been validated against a serum assay,'4 and when tested clinically'5 it provided a sensitivity of 97% and a specificity of 90%. In our hands the salivary assessment achieved somewhat lower sensitivity and specificity than those previously reported. However, our study included a much larger group of subjects than most previous reports and is in line with other results. From our data we conclude that the new rapid whole blood test has a lower sensitivity than desirable if it were to be used to determine appropriate dyspeptic patients for endoscopy. Such a test requires high sensitivity so that few if any diagnoses associated with H pylori are missed. The study may be criticised and the conclusion questioned for various reasons. The average age of our subjects (62) was higher than that of most series: this is because our endoscopy unit operates a screening policy which has the effect of excluding the young and fit from endoscopy. This could reduce the sensitivity of serology based tests because the serological response to H pylori infection declines with age. However, the subgroup analysis on those under 50 showed similar serology results to those of the whole study population, and this suggests that in our population age alone cannot account for low sensitivity of the rapid assay. Similarly, age alone would not explain the difference between serum ELISA studies and the rapid blood test.
We did not take biopsy specimens from the gastric body: this omission may have lowered the number of positives diagnosed by the gold standard if there were cases in whom H pylori was present in the gastric body but not in the antrum as is reported to occur after treatment with proton pump inhibitors. 16 It can' be argued that the extra biopsy specimens might have resolved some of the indeterminates. However, in only 1 1 out of the 26 indeterminates was the histology negative. If all of these had had positive corpus biopsy specimens the sensitivity Cut off (U/mi) Sensitivity and specificity of three ELISA IgG assays for antibodies to H pylori. The top X axis refers to the Helico-G assay and the bottom X axis to the two Helisal assays. 
